Abstract. We prove that for the radial Dirac equation with Coulomb-type potential the generalized dynamical scattering operator coincides with the corresponding generalized stationary scattering operator. This fact is a quantum mechanical analogue of ergodic results in the classical mechanics.
Introduction
In the present paper we consider radial Dirac systems with Coulomb-type potentials:
We assume that the potential v(r) has the form
We use the notions of the generalized wave operators, deviation factors and the generalized (dynamical) scattering operators S dyn (see [12] corresponding deviation factors. The main result of this paper is the following ergodic type equality (see Theorem 5.1):
(1.4) Equality (1.4) is new even in the case A = 0 (in (1.3)), which is treated separately in Section 6.
Remark 1.1. The ergodic theorems in classical mechanics assert that, under certain conditions, the time average of a function along the trajectories exists almost everywhere and is related to the space average. In quantum mechanics, relation (1.4) is an analogue of the formulated ergodic properties from classical mechanics.
Radial Dirac system
In this section, we study the asymptotic behavior of the solutions of radial Dirac system (1.1)-(1.3). Introduce the following notations
where i is the imaginary unit. We deal with the two cases:
Further, m > 0 is fixed and the formulas below are valid (if not stated otherwise) for both cases. We consider solutions of (1.1), (1.2) depending on r, k and λ or on r, k and ε. It is easy to see that in both cases (2.2) and (2.3) the variable λ is uniquely recovered from ε.
1. We begin with the case when
The regular at the point r = 0 solution F 0 = f 0 g 0 of system (1.1), (1.2), with v of the form (2.4), satisfies the condition 
